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Figure S1. Schematic diagram of genotyping. A 400bp APP Tg product was displayed in 

samples from AD animals.  

 

 

 

 

 

 



 



Figure S2. PBM treatment and device information. (A) The distance between the laser tip and 

the animal’s scalp was adjusted to 35 cm to generate a 1.5 cm2 laser spot on the animal’s scalp. 

Rats were restrained in a plastic cone when receiving PBM treatment. (B) Device information. 



 



Figure S3. Restraint in PBM treatment did not induce anxious-depressive-like behavior. The 

sucrose preference test (A), forced swim test (B), tail suspension test (C), open field test (D), and 

elevated plus maze were performed to measure anxious-depressive-like behavior. Data are 

presented as mean ± SEM (n=9-13). ns indicates no significant difference (P > 0.05).  

 

 

Figure S4. PBM treatment regulates the expression of microglial IL-3Rα and astrocytic IL-

3 in vitro 

(A) Representative confocal microscopy images of IL-3Rα (red) and Iba-1(green). The relative 

fluorescent intensity was analyzed and presented as a percentage change versus sham. (B) 

Representative confocal microscopy images of IL-3 (red) and GFAP (green). The relative 

fluorescent intensity was analyzed and presented as a percentage change versus sham. Data are 



presented as mean ± SEM (n = 6). Scale bar = 20 μm. Data are presented as mean ± SEM (n = 6). 

*P < 0.05 versus WT group, # P < 0.05 versus AD group. 

 

 

Figure S5. PBM treatment suppresses the release of pro-inflammatory factors and promotes 

the release of anti-inflammatory factors 

Inflammatory ELISA assay kits were applied to detect the level of pro-inflammatory factors (i.e., 

NFκB) (A), TNF-α (B), and IL-1β (C)) and anti-inflammatory factors (i.e., IL-4 (D), IL-10 (E), 

and IL-13 (F)). Data are presented as mean ± SEM (n = 6). *P < 0.05 versus WT group, # P < 0.05 

versus AD group. ns indicates no significant difference (P > 0.05).  

 

 

 

 

 



 

 

Figure S6. PBM treatment alleviates oxidative damage in the cortex and hippocampus 

(A) The total antioxidant capacity, (B) MDA levels, and (C) protein carbonyls were measured 

using protein from both the cortex and hippocampus using corresponding assay kits. Data were 

quantified as percentage changes versus the WT group and expressed as presented as mean ± SEM 

(n = 6). (D) Representative confocal microscopy images of 8-OHdG (a biomarker of 

oxidative DNA damage) and 4HNE (a lipid peroxidation marker). The immunotolerance 

intensities of 8-OHdG and 4HNE were quantified as percentage changes versus the WT group. 

Scale bar = 20 µm. All data are presented as mean ± SEM (n = 6). *P < 0.05 versus WT group, # 

P < 0.05 versus AD group. ns indicates no significant difference (P > 0.05). 

 

 



 

Figure S7. PBM treatment preserves neuronal hemoglobin in vitro  

(A) The primary culturing neurons from both the cortex and hippocampus were stained with MAP2 

(green) and hemoglobin α (red, HBα) (a). The immunofluorescence intensity of HBα was 

quantified as percentage changes versus the cont. group and expressed as presented as mean ± 

SEM (n = 6). Scale bar = 10 µm. (B) Western blotting and quantitative analyses of HBα in the 

neurons. The intensity of HBα was measured using Image J software and expressed as quantified 

as percentage changes versus the cont. group. Data are expressed as mean ± SEM (n = 4). *P < 

0.05. ns indicates no significant difference (P > 0.05).  

 

 

 

 

 



 



Figure S8. Hb knockdown abolishes PBM treatment’s effects on pre/post-synaptic proteins.  

(A) Representative confocal microscopy images of MAP2 (red) with Spinophilin or PSD-95 

(green). Scale bar = 20 μm. (B) Western blotting and quantitative analyses of PSD-95. Data were 

presented as a percentage change versus the control group (n=8). *P < 0.05 versus control group, 

# P < 0.05 versus PBM group. ns indicates no significant difference (P > 0.05).  

 

 

Figure S9. PBM treatment alleviates Aβ1-42 induced neuronal hypoxia in vitro  

(A) Representative confocal microscopy images of neurons stained hypoxyprobe-1 kit. (B) The 

immunofluorescent intensities of hypoxyprobe-1 in the culturing neurons from both the cortex and 

hippocampus. Scale bar = 10 µm. Data are expressed as mean ± SEM (n = 6). *P < 0.05 versus 

cont. group, # P < 0.05 versus PBM group. ns indicates no significant difference (P > 0.05).  

 

 

 

 


